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One-Dose Immunization Against Paralytic Poliomyelitis 
Using a Noninfectious..Vaccine 

Jonas Salk From The Salk Institute for Biological Studies, 
Sun Diego,. California 

Recent advances in productionand standardization of noninfectious poliovirus vaccine 
no:v make it feasible to induce durable immunity. against paralytic poliomyelitis with 
one dose of a suitably standardized vaccine. A single dose of a vaccine containing 40, 
8, and 32D-antigen units of type-l, 2, and 3, respectively, administered to six-month- 
old infants, was observed to induce antibody levels of 2 1 :4 in >90% and immunologic 
memory in all. Since protection again'st paralysis is associated, with the presence of' 
either type-specific serum antibody or type-specific. immunologic memo-iy, and since 
immunologic memory on-ce induced is irreversible, then lifelong immunity to paralytic . 

poliomyelitis can be induced with a single dose of a suitably standardized vaccine ad- 
ministered i t  five to seven months of age. In areas of the world-where exposure to polio- 
virus can occur before this age, vaccine should be administered earlier. Until the influ- 
ence of age- and/or maternal antibody has been further studied, infants.immunized 
before the age of six months should receive a second dose after six months of age. 

An ideal vaccine is one that induces.lifelong pro- Immunologic Memory 
tection uniformly after a .  single administration. 
The theoretical possibility that such an immuniz- 
ing agent could be developed for poliomyelitis was 
suggested by observations made in the.early years 
of use of a noninfectious poliovirus vaccine [I, 21. 
However, its practical realization had to await. the 
advances that have recently been made in cell- 
culture technology, in methods for prification 
and concentration of virus, and in methods for 
vaccine standardization [3-51. These developinents 
now make realizable a one-dose procedure for 
immunization against paralytic poliomyelitis. 

For the development- of strategies for use of 
vaccines, it 3s necessary to establish criteria by 
which to determine that immunity to paralysis has 
been induced. For this there are two criteria for 
recognizing t h e  existence of such a state: (I) the 
presence- of specific vi'ruS-neutralizing antibody in 
the serum and- (2) the presence of immunologic 
memory recognizable by a type-specific hyperac- 
tive antibody response to antigeriic challenge either 
by an injection of a noninfectious vaccine or by 
natural infection. - 

The presence of either serum antibody alone or of 
immunologic memofy alone. is associated with 
immunity to paralysis- (table 1). Antibody alone, 
without immunologic -memory, is .seen in infants 
with passively acquired maternal antibody or in 
those to whom y.-globulin is administered. Im- 
munologic memory alone, in the absence of de- 
tectable serum-antibody, is seen in individuals.who 
exhibit a secondary-type antibody response to 
antigenic stimulation .following vaccination or 
infection. The latter is - seen in individuals with 
only type 2 antibody, as.a result of natural .type 2 
poliovirus infection, who exhibit a secondary-type 
antibody response to type 1 as well as to type 2 
antigenic stimulatipn. Such individuals are im- 
mune to paralysis.due to type 1 as well as to type 
2 virus [6, 71. Since type 1 virus is not neutralized 
by type 2 antibody, the immunity to type 1 paraly- 
sis cannot be exp1ained.b~ the presence of type 2 
antibody but could beexplained by the presence of. 
type 1 immunologic memory. The type 1 immuno: 
logic memory induced by type 2 natural infection 
is due to the. presence of tylje 1 antigens in' na- 
turally occurring type 2.virus that are not present 
in typ.e 3 virus [8, 91. In figure 1, the'degree of type 
1 immunologic memory induced by type 2 natural 
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